The Jogyesa Buddhist Temple (JBT), located in Seoul, Korea, is the chief temple of the Jogye Order, which represents Korean Buddhism. The Seoul government plans to transform the JBT into a cultural tourism resource and a historical site. This study attempts to analyze the willingness to pay (WTP) for implementing the transformation, which includes building a new shopping arcade for Buddhist culture and tourism, constructing a museum for the teaching of history and an experience center for Korean traditional culture in the precincts of JBT, and making an open space for domestic and/or foreign visitors. To this end, the study looks into the WTP for the implementation, reporting on a contingent valuation (CV) survey that was conducted with 500 Seoul households. The single-bounded dichotomous choice CV model and a spike model were applied to derive the WTP responses and analyze the WTP data with zero observations, respectively. The mean yearly WTP was computed to be KRW 7129 (USD 6.30) per household for the next five years, with the estimate being statistically significant at the 1% level. Expanding the value to the Seoul population gives us KRW 25.4 billion (USD 22.5 million) per year. The present value of the total WTP amounts to KRW 114.6 billion (USD 101.3 million) using a social discount rate of 5.5%. We can conclude that Seoul households are ready to shoulder some of the financial burden of implementing the transformation.
Introduction
Buddhism, a word meaning the doctrine explained by Buddha and the way to become a Buddha, is one of the major religions of the world [1, 2] . Buddhism was first introduced to Korea at the end of the 4th century, in 372, which is about 800 years after the death of the historical Buddha. At that time, shamanism was the indigenous religion in what was then Korea. Buddhism became mixed with shamanism in harmony with the rites of nature worship. Thus, Korean Buddhism came to have its own features and its roots went deep into the Korean soil. Currently, about a quarter of the population of Korea are Buddhists.
Jogyesa Buddhist Temple (JBT) was established in 1395, at the start of the Chosun Dynasty. JBT was originally built in 1910 by monks longing for the independence of Korean Buddhism and the recovery of Koreans' self-esteem, and it bore the name of Gakhwangsa Buddhist Temple. In 1937, it was moved to its current location where it was reconstructed. The construction was completed in 1938. At this time, the temple was known as Taegosa. This was during the Japanese occupation of Korea (1910 Korea ( -1945 . After liberation, in 1954, the Buddhist Purification Movement was established. The goal of the movement was to eliminate any Japanese influence remaining from the Japanese value of the transformation by investigating the willingness to pay (WTP) for the transformation so as to obtain quantitative information that can be provided to policy-makers.
To this end, we use the contingent valuation (CV) technique. As will be discussed in the next section, this has been most widely employed in the context of empirical works measuring the economic value of a cultural or historical good [8] [9] [10] . The CV method usually asks randomly-selected respondents questions about whether they are willing to pay a specified amount for obtaining a good, with a survey of randomly selected households [11] [12] [13] [14] . A large number of respondents in our CV survey revealed that they were unwilling to pay for the transformation, as will be explained below. In other words, we obtained WTP data with observations of zero. To reflect these data in the analysis, we utilized a spike model that can explicitly incorporate the possibility of zero WTP responses as well as positive WTP responses.
Therefore, the purpose of this paper is to measure the public value of transforming JBT in Seoul, Korea into a cultural tourism resource through analyzing the WTP for the transformation, using the CV method. The remainder of the paper is structured as follows: some methodological issues are explained in Section 2; the WTP model and the data used here are described in Section 3; the estimation results are presented in Section 4; and the final section concludes the paper.
Methodological Issues

Method of Deriving the WTP for Transforming JBT into a Cultural Tourism Resource
As addressed above, the economic benefits of a project are the sum of the public and private values of a project [15] . The private value is usually estimated with ease, but the public value is hard to measure. The public value can be assessed using a stated preference technique, such as the CV method. The CV technique has been widely applied in the literature for obtaining the WTP for a non-market good. There are no restrictions on the object to be valued when using the CV method. In particular, it is especially useful because it can capture the non-use or existence value of a good that cannot be measured through a market mechanism. Non-market goods include cultural goods or public goods, like the transformation. Thus, as explained earlier, this study seeks to utilize the CV approach to assess the WTP for implementing the transformation.
The CV method asks randomly chosen consumers a question concerning their WTP for the particular good, using a well-structured survey [16] [17] [18] [19] [20] . Some people may doubt the practicality and usefulness of the CV technique because it gathers information from a survey of respondents. In this regard, the blue-ribbon National Oceanic and Atmospheric Administration (NOAA) Panel came to the influential conclusion that the CV method can produce reliable quantitative information that can be utilized in decision-making with respect to both public administration and jurisdiction, provided that the guidelines proposed by the NOAA Panel are observed [21] . Moreover, following the guidelines can ensure the validity and accuracy of the CV method.
For example, the goods of concern should be familiar to the public, like the JBT which is familiar with citizen because it is representative of the Korea Buddhist temple and located in the center of Seoul, the CV survey should be administered through face-to-face interviews by professionally-trained interviewers rather than by telephone or mail interviews, a suitable payment vehicle should be adopted and presented to the respondents, and the substitutes to the goods should be explained to the respondents in the survey. These conditions were met in our study, as will be discussed in detail below.
The Goods to Be Valued
Located around the temple grounds are a variety of stores and shops that specialize in Buddhist items that can be great souvenirs. However, the buildings where the stores and shops are located and the environment surrounding JBT are now rather old-fashioned and somewhat run-down. Thus, it is necessary for a new shopping arcade for Buddhist culture and tourism to be built. The items for sale would include small Buddha statues, prayer beads, small wooden gongs, monks' clothing, and incense. Moreover, as explained above, constructing a museum to teach history (the 10.27 event) and an experience center for Korean traditional culture in the precincts of JBT, and making an open space for domestic and/or foreign visitors, are being considered. The Seoul government should decide whether to invest public money into the transformation, including these activities. We attempt to derive the WTP for the transformation.
Survey Design Issues
We commissioned a professional survey firm to arrange the CV field survey. The firm drew a random sample of 500 households from the Seoul population to obtain information on the households' WTP for the transformation and also information about their socioeconomic characteristics. The study area of this research was restricted to Seoul, the capital of Korea, where the population equals a quarter of the total national population. Seoul is a large city, with a population of around ten million people (3.5 million households). In order to draw a random sample of this population, sampling was conducted by a professional polling firm (Research Prime Service, Inc.) located on Seoul. Seoul comprises 25 wards (called gu). Our sample of 500 households was allocated to the wards or gu in proportion to each gu's population characteristics, such as age, income, gender, and education level, resulting in 15 to 25 households being assigned to each gu. The population characteristics come from 2010 "National Population and Housing Census" conducted by the Korea National Statistical Office.
A CV survey can be conducted face-to-face or by telephone or mail interviews. Of these, the response rate to a mail survey is usually quite low, and a telephone survey can present only a limited volume of information to the respondents. However in the CV survey, we wanted to convey a large amount of information explaining the transformation to the respondents, to use pictures to describe what the situation would be like with and without the transformation, and to outline the expected effects of the transformation. This is why we used face-to-face interviews.
We gave sufficient information to the interviewers about the purposes and background of the CV survey, and about how to answer questions raised by interviewees during the CV survey. When professional interviewers performed the CV survey, they showed exactly the information on the transformation with explanatory documents and visual materials to the respondents. The interviewers explained to respondents that store owners who are expected to be losers will be provided an arcade space in the basement of JBT and the arcade space will attract a number of visitors. In addition, they explained that JBT, citizens, and visitors are expected to be winners, gaining a resting place and beautiful view.
Thus, these factors should be considered to design CV survey. We described this information on explaining documents to estimate WTP of respondents. The supervisors of the survey company trained the interviewers to implement the CV survey persuasively and effectively in 2013. In order to get reliable and responsible findings from the respondents, heads of households or homemakers aged between 20 and 65 years old were selected and interviewed for the CV survey. Judging from the interviewers' comments, the respondents stated their WTP responses without great difficulty. The final number of observations to be analyzed in our study was 500. The survey instrument consisted of three parts. The first was the introductory section that explained general background information about the transformation to the respondents and then asked the respondents about their perceptions of the transformation. The scenario that would provide the goods to be valued by the public was, therefore, clearly explained. The second part included questions about WTP for implementing the transformation. The context of the transformation, to ensure that the WTP questions were plausible, understandable, and meaningful, was presented. The final part contained questions related to the household's socioeconomic variables.
Method to Elicit WTP
Our study used a close-ended question format. This is preferred in the literature to open-ended questions [16] because a respondent is likely to show strategic behavior and have difficulty in giving a WTP response when an open-ended question is asked. In addition, the blue-ribbon panel's report [21] supported the use of close-ended questions rather than open-ended questions. In the close-ended format, a respondent is asked to state whether he/she would pay a given amount (a "bid") to obtain a specified improvement in the quantity or quality of the goods to be valued.
This close-ended question format is usually called a single-bounded dichotomous choice (DC) question format since it asks just one question. The double-bounded (DB) DC question format asks a follow-up question to identify the WTP, citing a higher amount when the first response is "yes" and a lower amount when it is "no" [22] . While the DB question format results in higher statistical efficiency, we do not use this format here because it increases the bias involved in WTP responses and, thus, Bateman et al. [23] and Carson and Groves [24] do not favor it.
The findings from focus group interviews of 30 persons allowed us to derive a list of seven bids to be presented to the respondents. The amounts were KRW 1000, 2000, 3000, 5000, 7000, 10,000, 
Payment Vehicle
A respondent may be embarrassed to be asked directly for his/her WTP for implementing a project. Thus, it is helpful to introduce into the CV survey questionnaire a medium for paying an amount, to get the respondent to reveal her/his true WTP. We usually call the medium a payment vehicle. Payment vehicles found in the literature include taxes, funds, donations, and expenditure. The respondents should feel at home with the payment vehicle, and the goods to be valued should have a clear connection with it. In this respect, a tax is the most frequently employed payment vehicle for eliciting WTP responses. There are two options: national and local taxes. Of the two, a local tax is related directly to the transformation. Furthermore, among the various types of local taxes, property tax is the one that is the most familiar to respondents. Therefore, property tax is employed in this study as the payment vehicle. WTP admission fees to visit part(s) of the attraction would not necessarily require a majority and would adhere to the "user pays" principle and might come up with different results.
Next, two points should be decided. One is the frequency of payment-whether it should be monthly, quarterly, or annually, or a one-off payment. Following Egan et al.'s [25] suggestion, we used an annual payment. The other point is the duration of the payment. We decided that this should be five years. In short, each respondent was asked whether she/he was willing to pay a specified amount annually through a higher property tax for the next five years. The WTP question was: "Is your household willing to pay a given amount for implementing the project of transforming JBT into a cultural tourism resource through an increase in the property tax for next five years, if the success of the project is guaranteed?" Moreover, some additional statements concerning the payment were provided in the survey questionnaire. For example, the respondents were told the following: "If a majority of respondents refuse to pay the cost, the project cannot be implemented. However, if a majority of respondents accept the payment, the projected can be conducted. Please bear in mind that there are many other projects to be implemented by the Seoul government as well as the project". The reference to property taxes and the need for majority support suggests an "all or nothing situation" in which all will pay for the benefits to a smaller number of users. WTP for admission fees to visit part(s) of the attraction would not necessarily require a majority and would adhere to the "user pays" principle and might come up with different results.
Modeling of WTP Responses
Basic WTP Model
There are two approaches to modeling WTP responses gathered from a DC CV survey: The utility difference approach suggested by Hanemann [26] , and the WTP function approach proposed by Cameron and James [27] . The first specifies the utility difference, using a random utility maximization model, while the second specifies the WTP responses directly as a dependent variable. As pointed out by McConnell [28] , the choice between the two is not an issue of right and wrong but rests on the researcher's preference, because the two approaches are dual in the context of economics. The literature shows that the first approach has been more frequently applied than the second. Thus, we adopt the utility difference approach in our study. The ratios of "yes" responses to each given bid are the basic input in the application of this method.
Through the process of utility maximization under an income constraint, a discrete choice response about whether to pay a specified amount for achieving a given environmental improvement or provision of a public good is derived from each respondent. The independent variables of the utility function, U, include the respondent's income, socioeconomic characteristics, perceptions about the good to be valued, and its provision state. The provision state of the good to be valued is S, whose value is one if the good is provided and zero otherwise. The respondent's income and the other factors that affect the respondent's utility are M and T. Thus, the utility function is defined as:
where V is the indirect utility function that we obtain by inserting the solution to the utility maximization problem into the objective function of the respondent's utility, and ω is a random component of the utility where the ω's are independent and identically distributed random variables with zero means. The respondent will maximize his/her utility by showing willingness to pay a presented bid, B, to obtain the good to be valued if:
Rearranging Equation (2) produces:
The left-hand side of Equation (3) is the utility difference, defined as ∆V, which is the systematic and deterministic part, while the right-hand side is the non-systematic and random part. Let ω 0 − ω 1 be θ and H θ (·) be the cumulative distribution function (cdf) of θ. Using Equation (3), we can express the probability of an answer "yes" to a given bid as:
From a different perspective, we can introduce the WTP, X, as a random variable into the description of the probability of responding "yes" to a presented bid as follows:
where F X (·) is the cdf of X. Thus, comparing Equations (4) and (5) yields:
Therefore, we do not need to assume the functional form of H θ (·). All we have to do is to assume the functional form of F X (·), and estimate its parameters. Usually, we assume that ∆V = α − βB where λ = (a, b) is a parameter vector to be estimated.
Model for Dealing with Zero WTP Responses: Spike Model
Some people may have a great interest in the good to be valued while others are totally indifferent to, or place no value on the good. In this case, the proportion of zero WTP responses in the CV survey may be high. Researchers should pay close attention to dealing with WTP responses with observations of zero. For this reason, we apply a spike model, as suggested by Kriström [29] and Yoo and Kwak [30] . The spike model specifies the probability of a WTP response of zero as a spike at zero in the distribution of WTP. The spike model enables us to analyze both point data at zero and positive interval WTP data in a univariate setting. In the spike model, F X (B; λ) is assumed to have the following functional form:
As explained earlier, the spike is defined as the probability of the respondent's WTP being zero. Thus, the spike is computed as [1 + exp(α)] −1 . Some covariates, such as the respondent's household income, can be incorporated into the spike model. A common method of doing this makes the covariates penetrate into α in Equation (7). That is, α is simply changed into α + z δ, where z is a vector of covariates and δ is a vector of the corresponding parameters to be estimated.
SB DC Spike Model
As explained above, we use the SB DC model in this study. The following SB DC model is based on Hanemann's [26] suggestion. We have T observations to be analyzed. A bid, B j , is given to respondent j, for j = 1, . . . , T. There are two outcomes, "yes" (Z ≥ B j ) and "no" (Z < B j ). Therefore, for the two results we can introduce two binary variables, I Y j and I N j . The value of each binary variable is one if the respondent's response corresponds with its superscript, and zero otherwise. For example, I Y j is one if respondent j reports "yes", and zero otherwise. We attempt to combine the SB DC CV model and the spike model. In order to identify the zero WTP observations, we asked the respondents who answered "no" to a presented bid B j an additional follow-up question to distinguish true zero WTP from positive WTP. Thus, we can define one more binary variable, I P j whose value is one if respondent j's WTP is positive, and zero otherwise. The log-likelihood function of the SB DC spike model is:
Using Equation (7), the mean of WTP can be computed as:
Empirical Results
Data
The CV survey was administered to 560 randomly chosen households from the Seoul population during May 2013. Some observations that did not contain important information or were judged to be of poor quality by the interviewers were deleted from final dataset to be investigated. Thus, we obtained 500 useable observations. Table 1 describes the distribution of responses by bid amount. Each set of bids was allocated to a similar number of respondents, as is shown in the last column of Table 1 . The "no-no" responses indicate the WTP responses of zero. A total of 202 households (40.4%) revealed zero WTP for the transformation. This implies that the use of the spike model to deal with zero WTP responses was a suitable approach in our study. Moreover, a WTP response of zero is consistent with microeconomic theory that non-consumption can be obtained as a corner solution to a utility maximization problem under income constraint. Overall, the proportion of "yes" responses to a given bid declined as the magnitude of the bid increased. For instance, forty-three respondents (59.7%) accepted the payment of KRW 1000 (USD 0.90), while just sixteen respondents (22.2%) agreed to the payment of KRW 15,000 (USD 13.30).
In spite of an increase in respondent's property taxes, some respondents have positive WTP for the transformation. The reasons why they have positive WTP for the transformation through an increase in their property taxes are described in Table 2 . For example, 152 respondents (51.0%) reported positive WTP because they are likely to visit the JBT in the future although they have no plan to visit the JBT now. Table 2 . Reasons why a respondent has positive willingness to pay for the transformation. 
Estimation Results for the SB DC Spike Model
The estimation results for the SB DC spike model with no covariates are reported in Table 3 . The parameter estimates can be obtained by finding the parameter values maximizing Equation (8) ; that is, by applying the maximum likelihood estimation method. All of the estimates for the two parameters, α and β, are statistically significant at the 1% level. Moreover, the null hypothesis that the parameter estimates are all zero can be rejected at the 1% level, in that the p-value for the Wald statistic calculated under the null hypothesis is less than 0.01. In particular, the estimate for the spike is 0.4103, which approximately coincides with the sample proportion of zero WTP responses provided in Table 1 . This indicates that the spike model employed here fits our data well. [31] with 5000 replications; c the null hypothesis is that all the parameters are jointly zero and the corresponding p-value is reported in parentheses beside the statistic; d the numbers in parentheses beside the coefficient estimates are t-values, computed from the analytic second derivatives of the log-likelihood. ** indicates statistical significance at the 5% level.
Using Equation (9) and the values presented in Table 3 we can obtain an estimate of the mean WTP: KRW 7129 (USD 6.30) per household per year. Its t-value is 11.29 and, thus, the estimate is statistically meaningful at the 1% level. In order to handle the uncertainty related to the computation of the estimate, we try to report the confidence intervals for the estimate. For this purpose, the parametric bootstrapping method proposed by Krinsky and Robb [31] is the method most widely employed in the literature. Thus, we also use that method, with 5000 replications, to get the 95% and 99% confidence intervals, which are contained in Table 4 . The 95% confidence interval is tighter than the 99% confidence interval. 
Estimation Results for the SB DC Spike Model with Covariates
We seek to estimate the spike model with covariates explained in Section 3.2. Some variables used for the covariates are defined in Table 4 . They are related to the characteristics of the respondent or the respondent's household. Furthermore, the sample statistics of the covariates are reported in Table 5 . A total of five variables are contained in the model. The sample characteristics appear to reflect the population's characteristics well, since we drew a random sample of Seoul households with the help of the professional polling firm. The estimation results of the spike model including the variables presented in Table 4 are described in Table 5 . Table 4 . a the unit is 1000 Korean won; USD 1.00 was approximately equal to KRW 1131 at the time of the survey; b the null hypothesis is that all the parameters are jointly zero and the corresponding p-value is reported in parentheses beside the statistic. * and ** indicate statistical significance at the 10% and 5% levels, respectively.
In particular, the coefficient estimates for the Visit, Need, and Income variables in the model are statistically significant at the 10% level. This implies that a person who plans to visit JBT during the five years after the transformation is finished is more likely to accept a given bid for the implementation of the transformation than another person. Those who thought that the transformation was needed were more likely than others to answer "yes" to a presented bid. The finding that the estimated coefficient for Income has a positive sign indicates that respondents with a higher income have a tendency to respond "yes" to a given bid.
Estimation of Total WTP
In order to get an estimate of the total WTP, we use the mean WTP estimate obtained from the investigation of the sample observations and information on the population size. In the course of doing this, the most important issue was whether or not the sample was representative of the population. As addressed above, the sampling was conducted by a professional survey firm, to ensure the randomness of the sample and its consistency with the characteristics of the population. Another important issue is the response rate in the CV survey. Our CV survey was implemented using in-person face-to-face interviewing and thus the response rate was almost 100%. Thus, we cannot deny that our sample was representative of the population.
We use the mean WTP estimate from the model with no covariates. This is because the setting of the covariates may influence the mean WTP value if we use the mean WTP estimate from the model with covariates. According to Statistics Korea (http://kosis.kr) supplied by the Korea National Statistical Office, the number of households in Seoul was 3,567,727 (population was 9,926,383) in Seoul at the time of the survey, May 2013. Using this information, expanding the value to all Seoul citizens gives us KRW 25.4 billion (USD 22.5 million) per year. The present value of the total WTP amounts to KRW 114.6 billion (USD 101.3 million) using a social discount rate of 5.5%. The corresponding 95% and 99% confidence intervals for the total WTP are KRW 97.4 to 138.2 billion (USD 86.1 to 122.2 million) and KRW 92.3 to 146.8 billion (USD 81.6 to 129.8 million), respectively. Overall, we can conclude that Seoul households are ready to bear a share of the financial burden of implementing the transformation.
Conclusions
JBT is the chief temple of the Jogye Order, which represents Korean Buddhism. Despite this, the buildings where the stores and shops are located, and the environment surrounding JBT, are now old-fashioned and somewhat run-down. Thus, the Seoul government plans to implement a project to transform JBT into a cultural tourism resource and historical site. More specifically, the plans being considered are to build a new shopping arcade for Buddhist culture and tourism, to construct a museum for teaching history (the 10.27 event) and an experience center for Korean traditional culture in the precincts of JBT, and to make an open space for domestic and/or foreign visitors. Since the cost of the transformation will be met by local taxes, public support for the transformation is quite important.
Therefore, the Seoul government asked for quantitative information on the WTP for implementing the transformation. The eventual objective of the transformation is to make JBT a good precedent which is referred by cultural policy-makers. Furthermore, the transformation can serve as a momentum, which means that Korea cultural heritages of religion can be developed as tourism resources in the near future. The demand of sustainable tourism resources has become an important aspect that must be considered by local government [32] . The transformation has significant meaning as sustainability of the excavation of tourism resources. In this regard, we attempted to report the findings from a CV survey that measures the WTP arising from the implementation of the transformation.
Based on the interviewers' comments, the value judgments the respondents were required to make were within their abilities. Moreover, all of the parameter estimates from the model have high statistical significance. Thus, the estimated SB DC spike model is statistically meaningful. We found that the mean WTP estimate for the implementation of the transformation is KRW 7129 (USD 6.30) per household per year for the next five years, and that this estimate has high statistical significance. Expanding the value to the city's whole population gave us KRW 25.4 billion (USD 22.5 million) per year, and the present value of the transformation was computed to be KRW 114.6 billion (USD 101.3 million). We can conclude that Seoul households are ready to shoulder some of the financial burden of implementing the transformation.
Policy implications of whether to implement the transformation or not, could, in principle, be deduced from an examination of costs and benefits associated with the transformation. An important first step in fostering a productive public debate on the transformation is a better understanding of its benefits and costs. The costs of implementing the transformation can be relatively easily computed. On the other hand, measuring the benefits expected from the transformation is quite a difficulty work. The benefits can be compared with the costs of the transformation to determine whether the transformation is economically desirable and whether the decision to implement the transformation should be made. Our study provided information on the public value of the transformation, which can be added to the private value of the transformation to obtain a figure about the economic benefits of the transformation. Moreover, the framework and results of this study can be referred to when other similar programs are being designed in Seoul. We can guess that the public value of these programs are close to the values obtained in this study, although an empirical study valuing the programs should be done to get accurate value information.
As a second step of the study, the following topic should be examined in a future study. In particular, the focus of our study is placed only on the public value or public WTP. However, the transformation is also likely to generate some environmental or congestion costs. This issue has been frequently discussed in the tourism literature. For example, Marsiglio [33] discussed how the WTP in a tourism context might depend on several factors, including environmental quality and congestion factors). The eventual direct or indirect costs associated with the transformation should be taken into account. Marsiglio [33] and Farr et al. [34] dealt with the issue from a theoretical point of view and from an empirical one, respectively. Although our dataset cannot allow us to analyze the issue, it should be noted that these factors is likely to affect and distort the results.
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